.
The hnRNPs, designated A-U, are the major pre-mRNA-binding proteins in eukaryotic cell nuclei; there are about 7 x lo7 to 10 x 10' molecules each of hnRNP Al and Cl per nucleus (Kiledjian et al., 1994) , and many of the others are similarly abundant.
One of the most intriguing aspects of hnRNPs is their intracellular transport. Although primarily nuclear, a subset of hnRNPs continuously shuttle between the nucleus and cytoplasm (e.g., Al, A2, and K) while others (e.g., Cl, C2, and U) are restricted to the nucleus at all times (Piriol-Roma and Dreyfuss, 1992, 1993) . One of the shuttling hnRNPs, Al, is bound to poly(A)' RNA in both the nucleus and cytoplasm, suggesting that it is transported together with the mRNA during export (PiAol-Roma and Dreyfuss, 1992) . Indeed, it has been shown by electron microscopy observation of Balbiani ring mRNAs that the substrate for mRNA export is an RNP particle (Mehlin et al., 1992 (Mehlin et al., , 1995 Figure  1A ). Additionally, PK-MS has shuttling ability similar to Al and PK-NLS ( Figure  1A ).
Therefore, using the heterokaryon assay, we were unable to distinguish any mechanistic differences among the nuclear exports of Al, PK-NLS, and PK-MS. et al., 1982 , 1988 Laskey and Dingwall, 1993 1991; Gijrlich et al., 1994; Radu et al., 1995; Weis et al., 1995 Gly-274-Ala and Pro-275+Ala, blocked both nuclear import activity and NES activity while an additional mutant, Gly,Gly-283,284+Leu,Leu had no effect on either import or export ( this idea is the extent of conservation within the M9 region among a number of hnRNPs (see Figure  3B ). (Meyer and Malim, 1994; Wolff et al., 1995) . Recently, while this manuscript was still under review, it was reported that the Rev activation domain encodes an NES (Fischer et al., 1995; Wen et al., 1995) 
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Experimental Procedures Plasmid Constructions
Construction of the Myc-tagged expression vectors was as follows. Myc-PK has been previously described (Siomi and Dreyfuss, 1995) . Myc-Al (a gift of S. Nakileny) was made by PCR amplification of the Al cDNA pBSO1 (Buvoli et al., 1990) to generate an EcoRl site just upstream of the initiating AUG codon at the 5' end and an Xhol site just downstream of the termination codon at the 3' end of the cDNA. This fragment was then digested with EcoRl and Xhol and subcloned into a modified pcDNA3 (Invitrogen) mammalian expression vector. The modified pcDNA3 encodes a Myc tag just upstream of the EcoRl site in the polylinker and has been described previously (Siomi and Dreyfuss, 1995) . Myc-PK-NLS was made by PCR amplification of plasmid RLPK (Dang and Lee, 1988) to generate a BamHl site upstream of codon 12 of the chicken muscle PK cDNA and an EcoRl site dawnstream of codon 443. This fragment was subcloned into a modified pcDNAl (Invitrogen) mammalian expression vector encoding a Myc tag(MEQKLISEEDL)between theHindlil(5')and BamHl(3')sitesinthe polylinkertocreate Myc-PK-pcDNAl. Subsequently, adouble-stranded oligonucleotide encoding the bpNLS of the human K protein (21-KRPAEDMEEEQAFKRSR-37; Matunis et al., 1992) with EcoRl(5') and Xhol (3') ends was ligated into the EcoRl and Xhol sites of Myc-PKpcDNAl to create Myc-PK-NLS.
Myc-PK-MS has been described previously (Siomi and Dreyfuss, 1995 Western Blotting Cell extracts were prepared as follows. HeLa cells growing in 100 mm dishes were washed thrice 24 hr posttransfection with cold, sterile PBS and then lysed by addition of 1 ml of RIPA buffer (58 mM NaCI, 5 mM EDTA, 10 mM Tris-HCI [pH 7.21, 0.1% SDS, 1% DOC, 1% Triton X-100). Cell lysates were collected into tubes and centrifuged at 12,000 x g for 20 min at 4°C. The samples were then diluted 1:l into 2x SDS-PAGE sample buffer. Half of the samples were then botled prior to loading of the gel, and the remainder was loaded directly. Electrophoresis and immunoblotting were done exactly as described by Siomi and Dreyfuss (1995) .
ssDNA Binding Assay Plasmids Myc-Al, Myc-PK-NLS, and Myc-PK-MS were transcribed and translated in vitro using aT7TnT kit (Promega) according to the instructions of the manufacturer.
ssDNA binding reactions were performed and analyzed exactly as described previously (Kiledjian and Dreyfuss, 1992) except that the NaCl concentration in the binding buffer was 200 mM.
